This literature review explores the historical development of ICT in Irish postprimary/secondary schools and examines how the education system has responded to the various ICT initiatives and policy changes. The review has found that despite national policy and significant ICT initiatives, it appears that the use of computer technology has instead evolved independent of these changes. The various policy nudges throughout the past three decades have had limited impact on the nature of its use. The predominant use of the technology lies within discrete informatics subjects, which tend to focus on learning about the technology rather than learning with it. Future ICT policy needs to be cognisant of the past, particularly how national ICT initiatives are mediated within schools and the powerful influence of the prevailing ICT culture on external ICT initiatives.
Introduction
The evolution of Information and Communication Technologies (ICT) has placed continuous pressure on schools to 'modernise' and benefit from their educational potential. Ottesen (2006) argues that expectations of ICT are high both at a policy and institutional level. At a policy level its importance in sustaining competitiveness in the global economy is stressed; at an institutional level it is seen as a potential catalyst for change in education. Beliefs about the influence of ICT on existing pedagogy are quite prominent. Provenzo, Brett and McCloskey (1999) argue that there are a number of questions teachers using technology should ask, they include: how does the computer change the ecology of the classroom and the school? How does it change learning? How does it change instruction? This view of ICT as a catalyst for pedagogical change fails to consider the alternative perspective, that is, rather than asking how ICT changes pedagogy we should perhaps consider how existing pedagogy changes ICT? (Loveless, DeVoogd and Bohlin, 2001 ).
To date there has been little evidence that the introduction of ICT changes pedagogy, particularly to a more constructivist learning. Higgins and Moseley (2001) note that existing approaches to teaching and learning have a powerful inertia and that schools tend to assimilate, rather than accommodate new approaches to the use of ICT. Levin and Wadmany (2005) argue that despite the changes in society as a result of ICT, it is not widely integrated into the educational system and, where it is present, there is no evidence that it has affected teaching approaches. Hayes (2007) observes that although research into the use of ICT in education is into its third decade there is still 'a pressing need to better understand how computer-based technologies are influencing learning opportunities ' (p.385) .
While recent research has recognised the importance of these second level barriers, i.e., teacher beliefs (Levin and Wadmany, 2006; Hennessey, Ruthven and Brindley, 2005; Ertmer, 2005; Donovan, Hartley and Strudler, 2007) , the integration of ICT is affected by the broader organisational culture of the educational system as much as specific local school cultures. This aspect precedes the first and second order barriers outlined by Ertmer (1999) . It involves the systemic response to ICT reforms which largely determines how the technology initiative will be interpreted by the 'system' before being filtered into schools. It includes the school culture and the subject subcultures within it and the influence of previous regional and national policy. These factors have a very powerful influence on how technology initiatives and policy is mediated within an educational system and determines if, and how, the first and second order barriers will be addressed within the system. This research aims to explore how the Irish post-primary 1 system has reacted to various ICT initiatives in the past three decades and how existing constructs of ICT within the educational system interpret externally driven ICT initiatives. This research aimed to:
• Explore the historical development of ICT in Irish post-primary schools in order to understand how current practices have evolved • Examine how the Irish post-primary system reacts to national ICT policies and initiatives.
• Analyse how ICT initiatives are mediated on a systemic level.
Methodology
The study reviewed all known published material in relation to computers/ICT in Education in post-primary education (12 -18yrs) in Ireland from 1975 to the present day. This included research papers, academic articles, national research reports, Department of Education and Science publications, curricula and curriculum guidelines. In addition, the documentary research also included teacher union publications, education publications, national newspapers and subject association publications. It was hoped that by using this broad range of sources a comprehensive picture of ICT in post-primary schools over the past thirty years would emerge.
According to Cohen, Manion and Morrison (2007) historical research of this nature can show how, and more importantly why, educational practices have developed. argues that in addition to exploring the past, historical research can provide us with an insight into how the present has come about. Through an exploration of past social, political and economic relations he further argues that this can provide perspectives on contemporary issues. While recognising the limitations of research based exclusively on documentary evidence, he argues that; Documents, read as the sedimentations of social practices, … constitute particular readings of social events. They tell us about the aspirations and intentions of the periods to which they refer and describe places and social relationships (May, 2001, p. 176) May ibid., is also cognizant of the criticisms of documentary research. He notes that documents may be misleading and 'impressionistic' and warns 'despite the richness of insights that are available from documents, research reports based upon these sources may find themselves subject to misunderstanding ' (p. 176 ). Yet the use of any source, whether from empirical research data or documentary evidence, is subject to interpretation. Scott (1990) identifies ways in which this potential bias can be reduced. Among the ways of improving validity and reliability, the accuracy, legitimacy and sincerity of all the sources should be established. In addition, the researcher should also understand their representativeness and meaning before considering their use.
All sources found were analysed in chronological order as the review aimed to explore the evolution of the technology. Critical milestones in the development of the technology in the system were recorded and, in particular, reaction to these policy launches/changes and initiatives across the wider educational sphere were assessed. At all times reported material was cross-checked, where possible, with statistical and empirical evidence of actual use of the technology since the divide between the reported used of technology and its actual use within schools was an issue that emerged from an early stage in the analysis. Locating levels of technology resources and use in schools proved difficult, particularly during the 1970s and 1980s, due to the limited number of empirical research studies into the actual use of computers.
Broadly speaking the development of computer technology in schools has had three distinct phases. Phase 1 was a time of early exploration of the technology, phase 2 is defined by the formalisation of computer technology in schools through the development of informatics subjects. The third and final phase began with the focus on the integration of ICT across the curriculum coupled with significant ICT funding by Irish standards. The analysis will follow these three phases in the following section. Although membership of the CESI was not confined to teachers of particular subject disciplines, the majority tended to be from the Mathematics background since, as O'Shea explained, 'the majority of teachers with qualifications in Computer Studies tended to be Maths' (O 'Shea, 1983, p. 22) . This society aimed to promote the development of computer education in Ireland in a number of ways. Throughout the 1970s the society primarily focused its activities on providing training to members. This training was prioritised as it was felt that the development of teachers' computer skills was essential before 'any progress in computer studies would be possible' (ibid., p. 22). These courses had a strong hands-on focus and were largely devoted to programming since schools rarely possessed their own computer equipment, as McKenna, Brady, Bates, Brick and Drury (1993) noted; 'computers were extremely expensive, not very powerful, and way beyond the financial resources of schools ' (p. 29) . In the summer of 1980, for example, over 300 teachers attended training provided by the society at a time when there was approximately 800 post-primary schools in the state. Brady (1987) recalled that the introduction of the microcomputer in the late seventies placed computer systems in the reach of schools. O'Shea's comments from that time highlight the effect of this within schools;
The microcomputer arrived in Irish schools around 1977. It was a price and size and lack of complexity which made it attractive to schools. In the years that followed, many schools bought their own system as the time went on, we even heard whispers of schools which had two or three or up to six systems (O 'Shea, 1983, p. 21 This growth, although significant in comparison to existing levels, did not have any major impact and computer use remained a peripheral activity. Computer use at this time depended on both the resources available to schools and committed enthusiastic teachers. O'Shea describes how 'early computer studies developed along the lines not too dissimilar to the school Chess Club or Debating Society' (O 'Shea, 1983, p. 20) . In addition to providing training to members and other computer enthusiastic teachers, the society also lobbied for the introduction of a national computer subject in the postprimary curriculum. From the late 1970s and into the early 1980s there appeared to have been a significant amount of pressure by the society and the computer industry to introduce a computer-based subject at post primary level. Writing in the Irish Times in 1980, the education correspondent noted that; (Murphy, 1980, p. 10) .
There has been a very strong lobbying action put on the department of education over the past few years to introduce a computer option or a computer studies course into the school programme. This has come from some people in the department, from the computer industry itself and from a very active and dedicated bunch of teachers who belong to an organisation called the Computer Education Society of Ireland
Despite calls for a separate subject the Department of Education instead introduced an optional computer module in the Leaving Certificate Mathematics course in 1980. This development was planned as an initial step towards separate computer-based subjects in the curriculum. Explaining its rationale for this approach the Department of Education wrote; The module did not have a set syllabus but schools opting to teach this module were required to submit a syllabus with the application form to the Department of Education. The syllabus was required to include issues such as: Careers in computing, structured diagrams, problem analysis and programming languages. This type of content was typical of the computer use in schools in the early years of the decade as the focus, at that time, was exclusively on learning about the new developing technology. While the CESI had a limited role in the design of this curricular initiative, it welcomed the development. Reflecting on its introduction a founding member of the society recalled the arguments made by the Department of Education; 'Shea, 1983, p.22) In his critique of the status of computers in post-primary schools at that time O'Shea further argued that the optional computer module in Mathematics was originally intended to be a stop-gap measure while a full computer subject was developed.
A Computer studies module is being introduced into senior cycle classes in the school year 1980/81, but this is only the beginning. Courses in computer Studies will be introduced formally into the curriculum. The level structure and content of these courses and the provision to be made for them, will depend on the recommendations of the Advisory
Despite the introduction of a computer-based subject at Intermediate Certificate level (12 -15yrs) in 1985 computer use remained optional and adoption was largely depended on teacher interest and school resources. Rinn's comments at this time sums up the opinions among computer enthusiasts at the time, 'what seems to be lacking at the moment is a fully worked out comprehensive and integrated national plan for computing in schools' (Rinn, 1983, p.25) .
The Keyboarding stage
Within this policy vacuum Kelly (1985) (Breathnach, 1984, p. 17) Breathnach concluded that teachers seemed to favour a broad course in computers that focused on computer literacy rather than the current computer options which had a strong emphasis on computer science. He further concluded that the concern with computer literacy may be 'at variance with the preferences of some of those who are prominent in the computer education movement' (Breathnach, 1984, p. 18) .
Although the development of computer use up to this point leaned towards the introduction of a discrete subject the newly established Curriculum and Examinations Board (CEB), whose role was to oversee the design of new curricula, changed the course of its direction. The establishment of this partnership model of curriculum development placed the responsibility of the development of computer policy in the new board. It appeared to favour the integration of the computer across the curriculum in relevant subject areas. Evidence of this new approach was apparent in a 1987 discussion paper, which stated;
Information technology should be developed on a cross-curricular basis, and be manifest in every subject. Information technology should be an essential element of the learning experience of all young people throughout the period of compulsory schooling … it is important that schools incorporate it into the everyday educational environment of their students (CEB, 1987, p. 17) This policy led to changes in several curricula revised towards the end of the decade but these changes were confined to business and technological subjects, the rationale for its inclusion in these subjects tended to be on vocational rather than educational grounds. However, despite the introduction of computer elements in these areas no further curricular changes occurred. A large-scale EU commissioned evaluation of the use of computers in second level schools was undertaken in 1993. The report was the first national study, which examined the levels of resources and use of computers in Irish post-primary schools. The research reported high usage of standard software applications including Desktop publishing, Word processing and CAD in informatics-type subjects The report also found little emphasis on programming with few schools studying the Leaving Certificate option and little use of Computer Aided Software. It also found high usage of CAD software in Junior Certificate Technical graphics and estimated that second-level schools had an average of 16 computers which, for logistical and security reasons, were contained in a computer lab;
The norm for second level schools is to have a dedicated computer laboratory which is timetabled for specific groups at designated times. This is for organisational and security reasons but does not help to promote the integration and acceptance of computers as an ordinary aspect of school work. (McKenna et al, 1993, p. 56) The report also found that many of the computers used by schools were 'poorly specified by today's standards' (ibid., p. 46) and highlighted several barriers which were identified as affecting the adoption of IT, they included a shortage of funding, a lack of standardisation of equipment and a shortage of suitable software. However it also highlighted other barriers which were not resource related, it found that the lack of explicitly stated policy and the initial emphasis on programming greatly affected schools ability to develop resources and use in this area; A further large-scale study conducted in 1995 by Drury revealed more detailed findings regarding resources and use. Drury found that schools had an average of 22 computers per school which were primarily located within PC cluster rooms. The research revealed that 33% of all usage was for Computer Studies/Informatics classes. Heavy usage was also reported in the Junior Certificate technology and business subjects where ICT was a mandatory element. The research concurred with the McKenna et al (2003) survey highlighting little use of computer aided learning. The findings also revealed that schools had begun to develop informatics courses in the absence of a national policy. These IT skills courses or applications-type courses predominantly focused on common computer applications software. Further case studies into the use of ICT by IT-rich schools in the Dublin area by Mulkeen in 1997 found that all schools taught IT skills courses (informatics) however the eight schools differed in the level the courses were targeted at. Some began teaching computers to students on entry to the school while others limited the courses to specific year groups. Mulkeen concluded that this type of use was the predominant use within the majority of schools examined. He further concluded;
Unfortunately in many schools IT appeared to be the preserve of the enthusiastic teachers. In some of the schools there are only a very small number of teachers involved. A few of the schools have made some efforts to provide training for the staff, but the reality was that in most schools IT is a minority activity, often driven entirely by one person. In some cases the area of specialism of the school reflects the personal interest of the school IT guru, rather than a wider view of the student's needs. (Mulkeen, 1997, online)
Three successive studies throughout the mid 1990s revealed that in the absence of a national policy computer use had evolved in schools to become largely confined to informatics classes. Little integration of IT existed in other subject areas with no educational use of IT within existing subjects despite the focus on integration outlined by the CEB over a decade earlier. This trend was recognised by the Department of Education;
the fact that most usage of IT in post-primary schools occurs in informatics (i.e. classes timetabled as "computer studies" or similar) rather than in other subject areas, means that most study is of (emphasised in original) rather than with the technology. (Department of Education, 1996, p.4)

The integration Stage
The third stage of ICT use in post-primary schools is marked by the launch of the Schools IT2000 initiative. In 1996 an International Data Corporation (IDC) report ranked Ireland in the third division in terms of its state of preparedness for the information age. Influenced by trends to integrate ICT in teaching and learning globally and fears about Ireland's economic competitiveness in a global information based society, the Department of Education and Science launched the Schools IT2000 initiative in November 1997. and Science, 1997, p.1) The initiative aimed to ensure that all students achieved computer literacy and that teachers were supported in renewing skills which would enable them to integrate ICT in the learning environment. The initiative involved the distribution of IT resources to schools, the provision of IT in-service courses to teachers and the provision of support to schools through the establishment of the National Centre for Technology in Education (NCTE). The support also included the provision of regional IT advisers, the development of internet-based learning resources and the implementation of pathfinder projects to explore models of best practice.
Ireland lags significantly behind its European partners in the integration of information and communication technologies (ICTs) into first and second level education. The need to integrate technology into teaching and learning right across the curriculum is a major national challenge that must be met in the interests of Ireland's future economic well being (Department of Education
The initiative significantly raised the profile of ICT in education across the country (Freeman, Hinostroza, Guzman, and Tangney, 2001) . However towards the end of the decade the initiative appeared to lose momentum. Additional funding, announced two years after the launch of the initiative, was not distributed. In 1999 Trench (1999) commented, 'Schools IT2000 is in a hiatus … Very little of the £81 million committed to the programme in late 1999, has been called down ' (p.43 An evaluation of Schools IT2000 was conducted in 2001. It reported substantial increases in IT infrastructure and computer use within schools. In addition it also found that a very high percentage (59%) of the teaching workforce had availed of the training offered. However the report also identified the need for a more clearly defined policy in relation to ICT. The findings also indicated that the use of basic software applications within informatics classes remained the predominant type of use. Comparable types of use was also found by O'Doherty et al (2000) in a study commissioned by the NCCA into the feasibility of introducing a computer based subject at Leaving Certificate level. The study reported that 80% of the schools offered a specific computer course. These courses included Computer Studies (28.7%), European Computer Driving Licence (ECDL) (24.6%), Introduction to Computers (22.1%), and Information Technology (11.5%). While only 13% of schools offered no specific computer course. Similarly, research by Gleeson, O'Grady, McGarr, and Johnston (2001) into computer innovation in three IT rich post-primary schools, which was part of an international OECD study on the impact of ICT in teaching and learning, found that while there was some evidence of computer usage across the curriculum, the predominant use was in computer studies type classes and among teachers of technology and business subjects.
In December 2001 the new Minister for Education, Michael Woods, announced details of a new three-year plan which aimed to invest €109 million in ICT in primary and post-primary schools. Among the plans aims were to lower the computer/pupil ratio, develop the networking infrastructure in all schools, introduce broadband access, further develop teachers' skills and to develop multimedia resources for use in schools.
The most recent national census of ICT in schools was conducted in 2005. This found that ICT resources had increased in schools but the rate of increase had slowed from 2002. In 2005 the computer to pupil ratio in post-primary schools was 7 to 1 (falling from 16:1 in 1998; 13:1 in 2000; 7.5:1 in 2002 (Shiel and O'Flaherty, 2006) ). The census also found that 56.7% were less that four years old suggesting that a significant amount of the resources from the initial Schools IT2000 initiative were still in use. In 2006 the NCTE reported that 96% of schools had been provided with broadband access.
Despite the relatively high levels of ICT resources reported at that time no further policy announcements were made throughout this time. The period from 2002 to the present saw a significant decline in ICT investment and general ICT activity in schools. A school principal, writing in the Irish Times, noted; (Monaghan, 2006, p. 14) In February 2007 the Minister for Education and Science announced the allocation of €252 million for investment in ICT in education over a 6-year period. A the time of writing a strategy group was appointed to advise the minister on areas of priority.
Discussion
The policy vacuum According to Buettner (1997) the use of computers in education in several countries has followed a distinct pattern from a focus on programming and computer technology (The Techno ghetto stage) to a focus on basic applications and keyboarding skills (the keyboarding stage). The most recent focus, reflected in the aims of the Schools IT2000 initiative, has shifted towards an emphasis on the integration of ICT in teaching and learning. This third focus is reflected in a global push to integrate ICT across curricula in most education systems. While it appears from policy documents and national initiatives that computer use in Ireland has followed this path, on closer analysis the reality of its use in schools is different. Rather than being guided in a specific direction, the use of computer technology has instead evolved within a policy vacuum. The various policy nudges throughout the past three decades have had limited impact on the nature of its use. Only within subjects where an ICT component plays a part in state examinations has it become commonly used, however this use tends to be learning about the computer than learning with it. The predominant use of the technology lies within discrete informatics subjects. Being devised and constructed within schools suggests that this use is deeply rooted. Even after the launch of the Schools IT2000 initiative, the most significant ICT initiative in the state, the use of the technology within schools largely remained unchanged. For example, research by Mulkeen (2002) evaluating the use of ICT in Irish schools following the Schools IT2000 initiative, found that it had only a minor impact on use within schools. His research found considerable variation in the use of ICT in post-primary schools, which he attributed to 'the absence of clear guidelines or regulations about how ICT was to be used ' (p.3) . In his analysis he noted that within this policy vacuum the use of the technology in the schools reflected the attitudes and beliefs about ICT within schools.
The absence of clearly defined national policy has been an ongoing problem in Irish post-primary education since the initial use of computer technology almost 30 years ago (Rinn, 1984; Kelly, 1985; McKenna et al, 1993; NCCA, 1993; Mulkeen, 2002) . As the historical review has shown, ICT in schools is typified by short-term initiatives. These initiatives tend to 'tinker with the edges' having limited impact on mainstream education since adoption is optional. In addition, since they have no association with state examinations, which largely determine what is taught and how it is delivered, schools do not adopt them. The lack of long-term planning is a feature of the Irish education system. According to Gleeson et al (2001) the adoption of 'pet projects' by ministers has been a feature of various administrations over the past 15 years. However, as the OECD noted as far back as 1991 'most ministers have held office for too short a time to grow into the post let alone to initiate long-term strategic plans ' (p. 39) . At the time of the Schools IT2000 initiative a new minister had been appointed. In September 1997 the Irish Times noted; (Irish Times, 1997) Yet within three years a cabinet reshuffle saw a new minister take office, with different priorities the emphasis on ICT declined. In this environment, typified by short-term initiatives with little concrete direction for schools, the use of the computer technology remains predominantly within discrete informatics subjects far removed from the use presented in the media. This gap between the rhetoric and the reality is not unique to the Irish context. Ottesen (2006) What makes the Irish situation unique however, is the absence of a national syllabus for the provision of basic ICT skills in discrete informatics-type subjects. In this context, schools devise their own syllabi for such programmes or purchase 'off the shelf' accredited programmes such as the ECDL. It is unknown as of yet what the long-term effect of these successive 'short burst' initiatives will have on schools' willingness to participate in future ICT initiatives but it is reasonable to suggest that future initiatives may be treated with a level of scepticism.
At 37 the new Minister for Education is the Cabinet's youngest member. Micheal Martin has the energy and idealism of a young politician still untouched by the cares and hard-won compromises of office … Computer literacy, another Programme for Government commitment, is a key area for the new Minister
ICT specialists within schools can also play a conserving role. Since their initial introduction into schools the direction of ICT has tended to be influenced by a small community of computer enthusiasts. Speaking about the use of technology in schools a decade ago Goodson (1998) claimed that a small group drove much of the debate surrounding the use of ICT in schools with little consultation with the wider education community. The same is true of the Irish context where mathematics teachers drove initial interest in computers. Their calls, along with representatives of the computer industry, for the introduction of an independent computer subject throughout the late 1970s and early1980s did not appear to be congruent with the actual use that was emerging within schools. At that time schools appeared to favour a skills-based subject with a focus on basic software applications rather than the computer science option promoted by the CESI. A decade later, despite the significant investment and profile of the Schools IT2000 initiative, which aimed to integrate ICT across the curriculum, there remained a focus on ICT skills subject within schools (Gleeson et al, 2001; O'Doherty et al, 2001) . Indeed throughout its use within schools there has remained a significant difference between the aspirations and wishes of ICT enthusiasts and Industry and the actual use within schools. The role of informatics teachers is quite significant in this context. Being teachers of discrete informatics subjects they are unlikely to fully support initiatives that encourage the use of ICT across the curriculum, which could ultimately erode the status of their specialist knowledge and the need for their specialist subject (McGarr and O'Brien, 2007; Kennewell, Parkinson and Tanner, 2000; Galvin, 2000; Goodson, 1998) . As the computer specialists within their schools, they strongly influence how ICT initiatives are realised. Without guidelines it is inevitable that the realisation of such initiatives will have a minimal affect across the curriculum and instead are used to meet the needs of existing use. As far back as 1984 Mackey (1984) A contributing factor to the absence of a national policy was the economic circumstances of the country that prevailed throughout the 1980s and for a significant part of the 1990s. These financial constraints prevented the introduction of compulsory ICT initiatives since the curricular changes would involve substantial investment.
Conclusion
The exploration of the development of computer technology/ICT in the Irish postprimary system has been a valuable exercise highlighting the interaction between ICT initiatives and the prevailing ICT use in Schools. Having traced the development it is apparent that, despite the wishes of different interest groups and the aims of different curricular initiatives throughout the previous three decades, the nature of ICT use was ultimately constructed within schools to meet their needs and interests. This resulted in the emergence of ICT as a discrete subject. Although the recent Schools IT2000 initiative focused on the integration of ICT across the curriculum it had little impact on changing use of ICT in discrete informatics subjects. More recently the absence of ongoing investment has also had an affect on the integration of ICT in schools. Much can be learned from this investigation, some of the key issues include:
• Given the conserving influence of the prevailing ICT use it is unlikely that the recent announcement of future investment in ICT in schools will have any significant effect across the curriculum and instead may play a role in preserving its use within existing discrete subjects.
• It is evident from this investigation that future ICT policy needs to be cognisant of the past, particularly in relation to how national ICT initiatives are mediated within schools and the powerful influence of existing uses of the technology on external ICT initiatives.
• In recognising the failures of past initiatives future initiatives should not be presented as ICT initiatives but instead as initiatives in teaching and learning with relevance for all teachers.
In addition, other aspects will aid the integration of ICT in the future. The proliferation of ICT in society, for example, will aid this transition from ICT as a technology to be studied to one that plays an important part in the learning across the curriculum. As the review has shown, changes in ICT use are often more incremental than sudden and significant systemic changes are required before more integrated ICT use can occur.
The extent to which ICT is integrated for the promotion of teaching and learning will greatly depend on cultural and structural changes in the broader context of Irish education (Gleeson et al, 2001, p. 7) .
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